A novel tricolor, dual-fusion fluorescence in situ hybridization method to detect BCR/ABL fusion in cells with t(9;22)(q34;q11.2) associated with deletion of DNA on the derivative chromosome 9 in chronic myelocytic leukemia.
Dual-color, dual-fusion fluorescence in situ hybridization (D-FISH) can accurately detect and quantify cells with BCR/ABL fusion in <1% of 500 nuclei in 80% of patients with chronic myelocytic leukemia (CML) and t(9;22)(q34;q11.2). The remaining patients have one of three forms of atypical D-FISH patterns; these patterns have different sensitivities to detect disease. Neoplastic cells with one ABL, one BCR, and one BCR/ABL fusion are particularly problematic, because normal cells with coincidental overlap have the same pattern. For these patients, the normal cutoff for D-FISH is >23%. We tested a new method that incorporates an aqua-labeled probe for the argininosuccinate synthetase (ASS) gene into the conventional BCR/ABL D-FISH probe set. This tricolor D-FISH (TD-FISH) method takes advantage of the aqua-labeled ASS probe to distinguish between neoplastic and normal cells. We used TD-FISH to study 20 normal specimens and 35 specimens from 20 patients with known loss of both BCR and ABL from the derivative chromosome 9. The results show that TD-FISH effectively discriminates between cells with overlapping BCR and ABL signals from cells with true BCR/ABL fusion and improves the ability to quantify minimal residual disease from >23% to >1% of 500 interphase nuclei.